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(71) I, -Hans Andreas Lassen, of 
No. 1 Redovrevej, Copenhagen-Redovre, 
Denmark, a citizen of Denmark, do 
hereby declare the invention for which 

5 I pray that a patent may be granted 
to me, and the method by which 
it is to be performed, to be particularly de- 
scribed in and by the following statement: — 
The invention relates to an apparatus for 

10 introducing one fluid into another comprising 
a driven shaft on which a number of vanes 
are disposed. 

The said (fluids may be constituted of two 
liquids, two gases, or of one liquid and one 

15 gas. Apparatuses of the type here referred to 
may e.g. be used for introducing atmospheric 
air or possibly pure oxygen into water, but 
many other (mixtures and solutions may also 
be produced by means of the apparatus. 

20 An apparatus is known for aerating water, 
the said apparatus comprising a pump housing 
in which a pump rotor comprising a great 
number of vanes or blades is mounted. The 
rotor and thereby also the pump housing are 

25 divided into two parts by means of a partition 
disposed at right angles to the axis of rotation 
of the rotor in the symmetry plane of the rotor. 
The apparatus is provided with two inlets, viz. 
an axial inlet on either side of the said parti- 

30 tion, and a number of outlets distributed along 
the circumference of the housing. The known 
apparatus is intended for being placed in an 
artificial pool ox pond, one inlet "being in com- 
munication with the water, while the other in- 

35 let is in communication with a tube carried 
«up over the water surface. The apparatus is 
intended if or functioning dn the way that, when 
the pump rotor ds started rotating, water is 
drawn in through one inlet and air through 

40 the other, whereupon the said two fluids are 
mixed in the pump housing and in the outlets. 
!A drawback of the known apparatus is, that 
in practice it is impossible to adjust the rate 



of revolution for the rotor in such a way that 
an effective pumping of the water as well as 45 
of the air is achieved. 'If the speed of rotation 
is set at a value suited for water, the part 
of the apparatus intended for pumping air will 
work at {far too low a speed. % on the other 
hand, me speed' of rotation is set so that an 50 
effective pumping of the air is obtained, the 
speed of rotation will be far too high for at- 
taining an optimum pumping of water. To this 
must be added, that the presence of air in the 
pump housing will to some degree reduce the 55 
capacity of the apparatus to pump water and ' 
thereby the efficiency of the apparatus. 

The object of the present invention is to 
provide an apparatus which does not suffer 
from the said drawbacks of the known appara- 60 
tus. 

According to the invention there is provided 
an apparatus for introducing a first fluid hav- 
ing a first density into a second fluid having 
another and higher density, comprising a hoi- 65 
low, driven shaft, the inside of which com- 
municates with the first fluid and of which 
a pan ds in the second fluid, which part has 
one or more vanes having a V-shaped cross 
section and holes leading to the inside of the 70 
shaft between the branches of the V-shape of 
the vanes, that the part of the hollow shaft 
which carries the vanes being inside an oblique 
or vertical pipe. 

According to the invention, a pump impeller 75 
may be mounted on the shaft. Jn (this case 
the first fluid may possess a considerable axial 
velocity when passing the vanes. 

The invention will in the following be 
further explained with reference to the dia- 80 
grammatical drawing in which 

(Fig. II shows an apparatus according to the 
invention, partially in section, 

Fig. 2 a section on line H— II of Fig. 1, 

Fig. 3 a section on line HI— <HEE of Fig. 85 
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•Fig. 4 a section on line W— W of Fig. 3, 
Fig. 5 another embodiment of the vanes in 

an illustration corresponding to that shown in 

Fig. 3, and 

5 Fig. 6 part of the construction shown m 
Fig. 5 viewed in the direction of the arrow 
VI in Fig. 5. 

The apparatus shown in Figs. 1 — 4 com- 
prises a hollow shaft II which by means of 

10 a extension-piece 2 and a bushing 3 is carried 
watertight and revolving through the wall of 
a tube 4. At its top the shaft fl is driven by 
means, not shown, so that viewed from above 
in (Fig. fl it rotates clockwise. At its -lower end 

15 the shaft II is extended with a solid shaft 5 
on which a pump rotor with obliquely disposed 
vanes 6 is mounted. 

•In the lower end of the tube 4 a short pipe 
length 7 is secured which carries a set of guide 

20 vanes '8 together with a bearing for the shaft 

When the shaft 1, 5 rotates, as indicated 
above, and the lower end of the tube 4 is in 
a 'fluid, e.g. water, the said fluid will be 

25 pumped up through the tube. 

On the part of the hollow shaft u 'located 
in the tube and thereby in the said fluid a 
number of vanes 9 are disposed, the construc- 
tion of which appears clearly from Figs. 3 and 

30 4. (As will be seen, each vane consists of sheet 
material bent into V^shape, and when the shaft 
-rotates as indicated above, the apex of the V 
will be foremost in the direction of movement, 
so that a partial vacuum will occur between 

35 the limbs of the V. At me points where the 
vanes 9 are secured to the shaft II, holes 10 
are provided between the limbs of the V in 
the wall of the shaft, so that the partial va- 
cuum will spread to the interior of the hollow 

40 shaft. 

Outside the tube 4, the interior of the hollow 
shaft !1 is put in communication with another 
fluid, e.g. atmospheric air, by means of holes 
111 which in the embodiment shown are dis- 

45 posed pairwise above each other. Behind each 
pair of holes, taken in the direction of move- 
ment, a scoop (12 is placed, and it will be seen 
that when the shaft rotates in the direction 
indicated above there will within each scoop 

50 be produced an elevated pressure which wil 
tend to force the said fluid, e-g. air, in through 
the holes lUl to the interior of the shaft. .The 
scoops 112 are not necessary for attaining the 
effect that is the object of the present inven- 

55 tion, but they cause an increase of the effect 
produced by means of the vanes 9, the said 
effect consisting in that the fluid, in which the 
holes IU1 are located, is through the holes 00 
sucked out into the fluid flowing through the 

60 tube 4. t t 

As appears from DPig. 4, the symmetry 
planes of the vanes 9 are oblique in relation 
to a plane at right angles to the shaft H, 5. 
This entails that the vanes 9 can exert a cer- 

65 tain pumping action in the direction of the 



shaft !l, 5. If the pump rotor 6 was not present, 
the vanes 9 might therefore by themselves 
cause a pumping of the fluid present in the 
tube 4, provided that the back-pressure was 
not too high. The pumping effect can be in- 70 
creased if the vanes 9 are combined with sta- 
tionary guide vanes corresponding to die vanes 
8 shown in Fig. fl. (Also in the case where 
the vanes are combined with a pump proper, 
as shown in Fig. II, the obliquity of the sym- 75 
metry planes of die vanes may be advan- 
tageous, as a given obliquity, dependent on the 
axial velocity of the fluid flowing through the 
tube 4, will offer the least possible resistance 
to the movement of the vanes in the said fluid. 80 

Figs. '5 and 6 show another form of the 
vanes, which are here designated by} 13. in 
tins case the front edges of the vanes, taken 
in the direction of movement, are curved 
slightly backwards, and this will cause that ob- 85 
(jects, if any, in the fluid flowing in the tube 
4 that are caught by the vanes 13 will easily 
slide off again. Also in this case the symmetry 
planes of the vanes may be oblique so that 
a pumping effect in the direction of the shaft 90 
is achieved. 

The apparatus described above is particu- 
larly well suited for introducing a gas, e.g. at- 
mospheric air, into a liquid, e.g. water. By 
suitable dimensioning the apparatus according 95 
to the invention may, however, also be used 
for introducing one liquid into another liquid 
or one gas into another gas. 

(As by means of the vanes 9 or (13 and the 
scoops 112, if any, a pressure difference is pro- 100 
duced, the fluid flowing into the hollow shaft 
may furthermore be brought to perform work, 
so that a transmission of forces may be in- 
volved. 

The vanes need not have the shapes shown 105 
in the drawing. They should only be so shaped 
that a partial vacuum is produced behind the 
vanes. 

The number of the, vanes may be chosen 
at will. ' 110 

{V^TIfCXAJMQGS:-- 

11. lAn apparatus for mtroducing a first fluid 
having a first density into a second fluid hav- 
ing another and higher density, comprising a 
hollow, driven shaft, the inside of which com- 115 
municates with the first fluid and of which 
a part is in the second fluid, which part has 
one or more vanes having a V-shaped cross 
section and holes leading to the inside of the 
shaft between the branches of the V-shape of 120 
the vanes, that the part of the hollow shaft 
which carries the vanes being inside an oblique 
or vertical pipe. 

2. An apparatus as claimed in claim »1, in 
which the symmetry planes of the vanes form 125 
angles different from 0° with a plane at right 
angles to the shaft. 

3. An apparatus as claimed in claim 2, com- 
prising one or more flow straighteners mounted 
inside the pipe in the proximity of the vanes. 130 
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4. An apparatus as claimed in claims 11, 2 Agents for the Ap plicants, 

or 3, in which an impeller is mounted on the OTAMjEY, TOPHI JH wittiJL (KrWNlQIS & 
shaft. .ROSS, 

5. An apparatus substantially as described Oiartered 'Patent Agents, 

5 with reference to the accompanying drawing. 'Cursitor House, 9— (Id Curator Street, 

London, ElCA. 
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